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Abstract 
The paper aims was to analyze the dynamic of abandoned land in Bucharest.  Changes analysis was based on landscape metrics 
interpretation. The results showed in increasing surface trend, with abandonment appearing mostly in former exurban agricultural 
areas. The obtained values can be put under the incidence of rapid legislative and planning practice, land speculation and 
economic recession.  
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1. Introduction 
Urban sprawl is a phenomenon that tests the ability of decision makers to adapt the legislative regulations and 
urban plans in order to meet the requirements of society [1]. Among the effects of urban sprawl are the inefficient 
uses of land resource, diminish and abandonment of fertile agricultural land, deficient access to public services or 
environment degradation [2]. These aspects are more pressing when the country suffered radical social, politic and 
economic changes [3]. This was the case of post communist countries in which the cycle of development had turned 
from urbanization to suburbanization since the late 1990s [4].  
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The fall of the communist regime brought radical changes in Romania`s territorial planning legislation and 
practice [5]. Land abandonment was facilitated by the orientation of the real estate market to commercial buildings, 
logistic parks and individual houses and the reduced revenues obtained by the population from agriculture. 
Moreover, the land could not return to an agricultural use once it has been abandoned due to its loss of productivity. 
After 2000, the growing pressure on inner-city land made it clear that the most profitable areas for real estate 
development were the former agricultural areas located in the suburbs and urban fringe [6]. 
As a result of the legislative changes regarding urban planning in 2003 the limits of built up area in Bucharest 
were modified. All the exurban land situated within the administrative boundary of the city was transformed into 
built up area. This territory (16% of the total city surface) included arable land, orchards, greenhouses, wetlands and 
forests that ware part of Bucharest`s green belt. The modifications increased the economic value of the plots which 
lead to their abandonment. 
When analysing a data set for different time moments, landscape metrics can be more useful, instead of just 
comparing the spatial representation. Compared with other change detection techniques, landscape metrics have the 
ability to capture the spatial structure and pattern of the analysed phenomena [7]. 
The aim of the study is to analyze the dynamic of abandoned land in Bucharest using landscape metrics. 
2. Methodology 
Bucharest is the capital city of Romania, with a population of 1.6 million inhabitants. Starting from an area of 22 
817 ha in 1990 the city built up area reached 24213 ha in 2012 (with residential areas covering 35%, industrial and 
commercial 21%, agricultural, green areas and wetland areas with a value of 19%) [8]. We chose two years for the 
analysis of changes in abandoned land: 2005 and 2008, in relation to the peak of urban sprawl in Romania, the land 
use planning legislation shift and the transition to a new planning document for Bucharest. In the present study 
abandoned land is considered to be any urban greenfield and agricultural land that due to unplanned development is 
left vacant before including it in built up development projects.  
The GIS database was created by identifying and digitizing the abandoned land using aerial images with a 0.5 m 
resolution. A series of landscape metrics were calculated for each of the analyzed years (Table 1). Area, size and 
variability metrics were used as a measure of extend and magnitude of the phenomena. Edge Density takes into 
consideration the complexity of the patches and represents an indicator of the edge effect. Higher values imply that 
the shape is more jagged and allow a higher contact between the analyzed plots and the surrounding areas. A metric 
that is useful in describing the shape of the patches is the Area weighted mean shape index (AWMSI). In its formula 
large patches are weighted more heavily than small patches. As values tend to be closer to 1 it suggests that the 
shape is more similar to a square [9].  Patch Analyst 5.1 for ArcGIS 10 was used to compute the landscape metrics 
[10]. 
Table 1. Landscape metrics used in the analysis. 
Landscape metrics Symbol Range 
Class area CA > 0, no limit 
Number of patches NumP 1, no limit 
Mean patch size MPS > 0, no limit 
Median patch size MedPS > 0, no limit 
Patch size standard deviation PSSD > 0, no limit 
Edge density ED 1, no limit 
Area weighted mean shape index AWMSI 1, no limit 
3. Results 
Data analysis revealed an increase of the abandoned land from a value of 7.8 % (CA=1880.6 ha) of the total built 
up area in 2005 to 11.6% (CA=2817.32 ha) in 2008. The growth rate recorded 49.8% between the analyzed years. 
The difference is not given by the number of patches (NumP = 401 in 2005 and NumP = 427 in 2008) but rather by 
the size of the new abandoned areas. The MPS recorded an increase from 4.6 ha (PSSD = 11.2) to 6.6 ha (PSSD 
=13.6) due to the new abandoned patches that appeared in the northern and south-western part of the city. The trend 
is also certified by the MedPS that registered higher values in 2008 ( MedPS = 1.98) in comparison with the 
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previous analysis (MedPS = 1.54). The ED values obtained for the two moments indicate a transition form more 
angular patches in 2005 (ED = 187.2) to less edged patches in 2008 (ED = 153.2). The AWMSI values that 
registered a slight decrease from 1.52 in 2005 to 1.46 in 2008 suggest that the shape of the patches tend to be more 
similar to a square. 
 Eighty-nine percent of the area that in 2005 was identified as being abandoned continued to be vacant in 2008. 
The patches that changed their land use were mainly part of private residential projects or commercial unit 
development. A notable public investment was the Doamna Ghica Street extension which led to conversion of 5.3 
hectare of land into a park and road network. The transition to abandoned land appeared mostly in former exurban 
areas (65.5% of the area abandoned in 2008). 
 
 
Fig. 1.  Location of the main abandoned land zones in Bucharest  
4. Discussions 
The results indicate an increase of the abandoned land for the analyzed period. The results support earlier 
findings regarding urban sprawl and its projection in the reduction and abandonment of greenfields [11]. The 
obtained results are comparable with the ones of North-American cities [12], but much higher than the ones of other 
European urban areas [13].  
The planning changes introduced in 2006 that allowed the use of district (PUD) and zonal plans (PUZ) allowed 
private initiative (and not the local authority) to determine the nature of the land use change. These practices 
encouraged a “derogative urbanism” and parts of the initial general urban plan were modified. Real estate 
speculation accentuated, and in 2006 alone 110 ha of land were taken out of agricultural use [14]. The proximity to 
forest areas turned agricultural area into attractive spaces for the housing market. This is the case of northern part of 
the city, where high class residential areas are now developed on former arable land. 
Former exurban areas are now target to land use speculation. Occurrence of dispersed constructions determined 
the owners of the plots to abandon agricultural activities. The increased fragmentation and small size made the land 
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improper for large scale cultivation and therefore unprofitable. At the same time, the unplanned development made 
the area less accessible for agricultural machinery. The small values of AWMSI are a clear evidence of the tendency 
to abandon plots that are rectangle shaped, specific to agricultural use (Fig. 1). This is the reason for the smaller 
values of ED and decreasing contact with the surrounding areas. 
More effective planning control introduced by the government in 2007 has coincided with the beginning of the 
economic recession. The unsecure land market determined the investors to delay or even stop the development 
projects on the purchased plots.  
Conclusions 
Land abandonment became an issue in Bucharest, with serious implications in the development and management 
of built up areas. Not only that it leads to low productivity of surrounding agricultural areas but poses problems 
regarding the access of  newly developed areas to public services [11] and waste management [15].  In this specific 
case study the phenomena can be seen as a land cover that foregoes urban sprawl. Future research should 
concentrate on the forecast of the phenomena in the case of economic stability and land market decreasing prices. 
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